Selective kinase inhibitors as tools for neuroscience research.
Signal transduction cascades, including the MAPK, PI3 kinase, Ca(2+) and PKC pathways, play important roles in neurons downstream of multiple signals including neurotrophins and neurotransmitters. Small molecule kinase inhibitors that block these pathways provide a powerful way of studying the in vivo or cellular roles of these signaling systems. Over the last 15 years there has been a major effort by the pharmaceutical industry to develop kinase inhibitors as potential drugs for a variety of diseases including cancer and auto-immunity. As a result of this there are now many compounds available that can be used as research tools. One major drawback is however that many of these compounds are not truly selective for a single kinase, and therefore the possibility that their cellular effects may be due to an off target activity must be considered. This problem has been brought into sharp relief by modern in vitro screening methods that allow an inhibitor to be screened against a significant proportion of the kinome. In this review we discuss the advantages and problems with the use of kinase inhibitors as research tools and describe some of the available compounds that target pathways important to neurons.